Chemical reactions among indoor pollutants: what we've learned in the new millennium.
The mix of pollutants in indoor environments can be transformed as a consequence of chemical reactions, reducing the concentrations of the reacting species and increasing the concentrations of the products. Within this broad topic, the current paper focuses on significant research that has recently occurred in three subtopics: (1) Studies that have experimentally demonstrated the importance of hydroxyl radicals in indoor transformations. In the cases discussed, OH is a product of ozone/terpene reactions and goes on to react with other products, as well as the original terpene. The results demonstrate that the hydroxyl radical is responsible for a large fraction of the oxidized products, including certain products that cannot be made by ozone pathways alone. (2) Chemistry that occurs on indoor surfaces. Given the large surface-to-volume ratios indoors, such reactions may have a larger impact on indoor air quality than those that occur in the gas phase. In at least one case, ozone interacting with carpets, this has been demonstrated to be the case. (3) The impact that the products of indoor chemistry can have on building occupants. A major limitation in evaluating the impacts of indoor chemistry has been the inability to measure many of the reaction products. Sensory measurements are useful in detecting changes derived from indoor chemistry-changes missed by the analytical methods routinely used to evaluate indoor air. Sensitive physiological indicators of effects, such as eye blink rate, are also being investigated. Reactions among indoor pollutants are the principal source of short-lived, highly reactive compounds in the setting where humans spend the majority of their time-indoors. Indoor chemistry impacts indoor air quality. A better understanding of hydroxyl radical chemistry allows us to predict some of the compounds that humans are exposed to under certain situations, even if such species cannot be readily measured. Emissions from materials can be significantly altered by surface chemistry, and the products of such reactions often dominate a material's long-term emissions. Surface chemistry may help us better understand the reasons for complaints in "problem" buildings, especially damp buildings. A better understanding of the impact of indoor chemical reactions on human comfort and health would help prioritize efforts to improve indoor air quality.